Site-directed mutagenesis studies with EcoRV restriction endonuclease to identify regions involved in recognition and catalysis.
Guided by the X-ray structure analysis of a crystalline EcoRV-d(GGGATATCCC) complex (Winkler, in preparation), we have begun to identify functionally important amino acid residues of EcoRV. We show here that Asn70, Asp74, Ser183, Asn185, Thr186, and Asn188 are most likely involved in the binding and/or cleavage of the DNA, because their conservative substitution leads to mutants of no or strongly reduced activity. In addition, C-terminal amino acid residues of EcoRV seem to be important for its activity, since their deletion inactivates the enzyme. Following the identification of three functionally important regions, we have inspected the sequences of other restriction and modification enzymes for homologous regions. It was found that two restriction enzymes that recognize similar sequences as EcoRV (DpnII and HincII), as well as two modification enzymes (M.DpnII and, in a less apparent form, M.EcoRV), have the sequence motif -SerGlyXXXAsnIleXSer- in common, which in EcoRV contains the essential Ser183 and Asn188 residues. Furthermore, the C-terminal region, shown to be essential for EcoRV, is highly homologous to a similar region in the restriction endonuclease SmaI. On the basis of these findings we propose that these restriction enzymes and to a certain extent also some of their corresponding modification enzymes interact with DNA in a similar manner.